Study design: Prospective observational study.
INTRODUCTION
Spine injury constitutes a major disease burden, taking its toll both as a cause of disability and mortality. It mostly affects young earning generation of the population, thus increasing its impact on the society. Epidemiology
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Original article 1 Resident, 2 Professor and Head, 3 Professor 1-3 Department of Neurosurgery, SMS Medical College, Jaipur Rajasthan, India of spine injuries is different in different parts of world owing to various demographic and socioeconomic profiles. Knowledge of it can assist in taking effective mea sures to prevent and better management of this disease.
In India, there is no registry program for incidence or prevalence of spinal injuries which hampers the understanding of epidemiology of this event here. So, this study was conducted to ascertain the epidemiological pattern of spine and spinal cord injuries and to identify its risk factors in this part of world.
MATERIAlS AND METHODS

Study Design
This was a prospective observational study conducted in the period from September to March 2014 in author's institute, as one of the regional referral hospital. Per mi ssion from Institutional Ethical committee was taken. Flow chart 1 shows the methodology of the study, inclu ding inclusion and exclusion criteria. All trauma patients coming from emergency room, outdoor patient department as well as referrals were included in the study. Patients whose history, clinical or neurological status suggested spine injuries were evaluated with computed tomography (cT) and MRI of spine. Patients Flow Chart 1: methodology of the study which could not be evaluated with investigations were excluded. Pre-specified primary outcomes were spinal fractures/dislocations alone or with spinal cord injury.
All spine trauma patients were analyzed with focus on patientrelated data including age, gender, regional distribution of trauma (urban/rural/highway), injury mechanism [road traffic accident (RTA), fall from height (FFH) less than/more than 2 meters], vehicle in RTA, vertebral level involved, concurrent cord injury, other bodily injury, and socioeconomic status of the patient. For statistical analysis, SPSS software was used. Injuries were classified according to ASIA grading. Patients were categorized into classes of socioeconomic status accor ding to modified Kuppuswamy's scale 1: upper, upper middle, lower middle, upper lower and lower.
RESUlTS
Total 5726 trauma patients were included in the study from September 2013 to March 2014. Out of total patients, 355 (6.19%) patients were found to be having spine injuries, which included both spine fractures/dislocations with or without cord injury, and cord injury alone.
Sex Distribution
Total males were 291, and females were 64. Male: female ratio was 4.54:1. All the modes were more common in males.
Age Distribution
Most common age group involved was 16 to 25 (n = 97, 27.3%), while the mean age of spine injured patients was 38.14, median was 35.00 and standard deviation = 16.052. Youngest patient was of 4 years old, and elderly most was of 90 years old.
Regional Distribution of Trauma
Most injuries occurred in the rural areas (69.3%, n = 246), urban areas were second (21.1%, n = 75), and highways constituted 9.6% (n = 34) of injuries.
Mode of Injury
Of all spinal injuries, FFH constituted the most common mode (54.08%, n = 192), in which FFH > 2 m was more common (43.4%, n = 154), while FFH < 2 m resulted in 10.7% (n = 38); other modes were RTA (33.5%, n = 119), assault (1.7%, n = 6), fall of heavy object over the patient (5.4%, n = 19), fall while carrying heavy load (2.3%, n = 8), hit by animal (1.7%, n = 6), river flow (0.3%, n = 1), Entanglement of neck (0.8%, n = 3), and sports injury (0.3%, n = 1). All the modes were more common in rural areas, except the lone sports related injury which occurred in urban area. Of all RTAs, most common mode was motor cycle accidents (n = 70), i.e. 19.7% of all spine trauma and 58.8% of all RTAs; second most common mode was pedestrian injury. Graph 1 shows the bar diagram showing different modes of injury. Mode of injury and age did not show any significant correlation (Pearson correlation = 0.013).
Mode of Injury and Regional Distribution
Most common mode of spinal injuries in rural areas were FFH > 2 m (50.4%, n = 124), while in urban areas both FFH > 2 m and RTA were having equal distribution (40%, n = 30). In rural areas, FFH > 2 m was most commonly because of fall from trees, while in urban areas, they were mostly because of fall from construction buildings and electric poles. Table 1 shows the distribution.
level of Injury
cervical injuries alone (45.63%, n = 162) were the most common level. No sacral injury was found. Graph 2 shows the bar diagram depicting comparison. Most common cervical injury found was c5c6 fracture dislocation 
ASSOCIATED INJURIES
Of total spinal injuries, 17.1% (n = 61) of patients had asso ciated injuries, of which most common was sole head injury (39.34%, n = 24) and two cases of head injury were accompanied with other injuries. Head injury included injury to skull or brain (skull fractures, brain paren chymal as well as brain extraparenchymal injury). Table 2 shows frequency and percentages of associated injuries. Of all levels, head injuries were most common with cervical level trauma, constituting 50% (n = 13).
CORD INJURy AND ASIA gRADINg
Of all spinal injuries, cord injury was present in 73.2% (n = 260) of patients, and neurological compromise (Asia B or higher) was present in 62.8% (n = 223). On com paring levels, both cord injury and neurological compromise was more common at cervical level 58.1% (n = 151) and 42.6% (n = 95) respectively. On comparing sex with cord injury, it did not show any predilection for male or female to have higher cord injury in a spinal injury patient (p = 0.006).
Socioeconomic Status
Kuppuswamy in 1976 (which was modified by Bairwa M, Rajput M, Sachdeva S in 2013) divided socioeconomic class of people into upper, upper middle, lower middle, upper lower, and lower, based on education, occupation and family income. 1 On dividing the study popu lation into this scheme, 'upper lower' class was the most common injured group, comprising 50.1% (n = 178) of total spinal injured cases. Other classes were: Upper (0.8%, n = 3), upper middle (9.2%, n = 33), lower middle (29.8%, n = 106), and lower (9.8%, n = 35). In 'upper lower' class, FFH > 2 m was the most common mode of injury (n = 70, 20% of total injuries).
DISCUSSION
Rajasthan is India's largest state by area (342,239 square kilometers or 10.4% of India's total area), having a popu lation of 68548437 with a sex ratio of 928 females to 1000 males according to 2011 census by Government of India. 2 Urban and rural percentages of population in this area are 75.12 and 24.88. Author's institute caters the needs of this state along with adjoining areas of Haryana, Uttar Pradesh, Madhya Pradesh and Gujarat. Mean age of spinal injuries in this study was 38.14 years which is similar to the other western studies. 3, 4 Male to female ratio was 4.54 which is higher as compared to other studies in world (3.8:1). This is probably due to the household stay of Indian women.
As per demographic data, it was not expected that rural population will be the predominant group to be affected, but it was the most common group observed in the study. Reason for this may be because of different modes of injury found in the study to be more common in rural population. Male population is more populous as well as predominant working group in the area, and similar was the observation in the study. Fall from tree was the most common mode of injury which might be because of wood needed as fuel for combustion. Other modes of FFH > 2 m were fall in well, and fall from electric poles. Fall in well was mainly because of low height of boundary wall around the well. There were many cases (10.7%) of FFH < 2 m in the study which may be explained by spine fluorosis in this area which causes spinal canal stenosis and predisposes to cord injury with a trivial trauma. Western studies 3, 4 have observed RTA as predominant mode of injury in spine injuries, which may be because of fast vehicular transport, and absence of above factors of FFH. In our study, both urban and rural areas had equal percentage (40%) of incidence of RTAs.
Of total spinal injuries, 16.90% of patients (n = 60) had associated injuries, of which most common were head injuries (43.3%, n = 26). This consolidates the dictum to rule out other associated injuries with any trauma, and the protocol of this institute to have a cT head of every patient of spinal injury, and cT cervical spine in every head injury patient.
There was no case of ScIWORA found probably because of use of MRI in all the cases.
Of all spinal injuries, cord injury was present in 73.2% (n = 260) of patients, and it was again most common with cervical level (58.1%, n = 151). On dividing the cases according to Asia grading, neurological compromise (Asia B and higher) was found in 223 cases (62.8%) and was most common with cervical level. This gives us an idea that spinal injuries are not only common at cervical level but also more grievous in nature.
There is dearth of studies on socioeconomic profile of spinal injury patients. On dividing socioeconomic classes, according to modified Kuppuswamy's scale (higher, uppermiddle, lowermiddle, upperlower and lower) most common class affected was upperlower class which is easily explained by the fact that, this group mostly use wood for fuel and use wells for their water supply which make them prone for FFH > 2 m, use drinking water from wells which make them susceptible for fluorosis, and use two wheelers instead of four wheelers which make them more prone for RTAs.
Authors think that, providing cooking gas to every household in villages which can reduce cutting of trees, building surrounding wall around wells, decreasing fluo rine level in drinking water, and making people to follow traffic rules can significantly reduce the incidence of spine injuries in this area; providing fast ambulance services, early spine immobilization facilities in ambulances and paramedical training can improve patient outcome.
The study has limitation in fact that it has not included the data of other trauma patients which were not having spine injuries, otherwise a bivariate analysis could have been done to deduct odds ratio of each risk factor.
CONClUSION
Impetus should be toward rural areas for prevention of spinal injuries in this area. All cervical injuries should undergo cT head to rule out head injuries. Similarly, all head injuries which are unconscious, or having pain in spine column or having neurological deficit should undergo cT and MRI of spine. Increasing socioeconomic status can reduce spinal injuries.
